Psychometric researches increase in Brazil. Bayley Infant Neurodevelopment Screener -BINS (Aylward, 1995) is a low cost, fast instrument. In 10' it classifies children under developmental risk degrees. This research purpose was investigating BINS psychometric properties. 61 low-income Brazilian preterm, were divided in groups: 31 children (12 months) and 30 children (24 months), both sex, birth weight <2000 g. Socio-demographicpsychological profile was previously registered. Neurologists examined them through Amiel-Tison and Gosselin (2001) and physicians with Denver-DDST-II (Frankenburg, Dodds, Archer, & Bresnick, 1990) . Psychologist assessed children at chronological age, with Bayley Scales-BSID-II (Bayley, 1993) and BINS (12 m) and BINS (24 m). Results demonstrated homogeneous characteristics sample. Reliability indexes were over requested standards. Validity evidences based on external variables were positive moderated and BINS (24 m)/BSID-II (mental) presented high correlation. Validity evidences based on content were attested by expertise. High sensitivity was found. So, BINS can be considered an instrument of adequate psychometric properties, able to screen children under risk, according to Psychological Association requests.
. Development assessment instruments for diagnostic and screening. Refs. Batista, Vilanova, and Vieira (1997) , Bayley (1933 Bayley ( , 1969 Bayley ( , 2005 , Brunet and Lèzine (1981) , Frankenburg & Dodds (1967) , Gesell (1925) , Knobloch, Pasamanick, and Sherard (1966) , Newborg, Stock, Wnek, Guidubaldi, and Svinicki (1988) , Piper, Pinnell, Darrah, Maguire, and Byrne (1992) , Sparrow, Balla, and Cicchetti (1984) and Uzgiris and Hunt (1966). developmental screening, answering American government needs of detecting children with developmental and behavioral delays, due to the Public Law 99-457 "The education of the Handicapped Act Amendts" and the health program "EPSDTEarly and Periodic Screening Diagnosis and Treatment".
Tests for newborns, infants or young children present peculiarities, which are not present when assessing adults. They privilege developmental aspects of behavior, through multiple items evaluating milestones in each stage of child development (Duarte & Bordin, 2000; Theuer & Mendonza, 2003) . They also establish quantitative scores for the evaluated aspects and compare groups through them. The test can determine the best comprehension of the item by the child and insure secure investigation desired by the professional, in favor of assessment efficiency (Alchieri & Cruz, 2003) .
Screening and assessment of children are a continuous process, but independent procedures support the final child evaluation (Pedromônico, 2003) . Developmental assessment gives a deep comprehension of the presence and extension of problems, identifying specific abilities and determining appropriate strategies for intervention, while screening tracks children who appear to be in a situation of potential problems, out of the standards of reference. Screening tests capture initial glimpses of children in need of accurate and fast intervention and flags those who need further assessment (Bellis & Burke, 1996; Urbina, 2007) . It is highly recommended that children screened at risk, be referred to intervention, an appropriate source for follow up or specific assessment to improve their developmental path (Aylward, 2005) .
Children from underdevelopment countries face multiple challenges, fighting infant mortality daily and this can favor serious health consequences in later life. They are subjected to extremely low birth weight, premature birth, no adequate stimulation, chaotic social situation, environmental violence, economic poverty, lack of family bonding and support, etc. Researches demonstrate association between child neurodevelopmental delay and degree of environmental and biological adversities (Grantham McGregor, Powel, Stewart, & Schofield, 1982) .
Due to the vast amount of adversities in Brazilian children lives and the lack of valid, adapted instruments, we came across Bayley Infant Neurodevelopmental Screening -BINS (Aylward, 1995) , designed to screen infants at risk for developmental delays or neurodevelopmental problems (Fig. 1) .
It assesses cognitive processes (e.g., memory and problem solving), receptive functions (e.g., visual and auditory input), expressive functions (e.g., oral and motors skills) and basic neurological functions/intactness (e.g., muscle tone and head control).
It is an instrument quick to administer by a trained professional. In about 10 or 15 min, the sum of scores can possibly point out neurological impairments or place the infant (3-24 months) in low, moderate, or high risk category for developmental delay (Hess, Papas, & Black, 2004; Ergenekon et al., 2007) .
BINS test-retest reliability ranged from .71 to .81, and internal consistency was reported to be moderate to strong. Coefficient alphas ranged from .73 to .85 across age. The inter-rater reliability was also established and ranged from .79 to .96. Construct validity was related to indices of severity of the sample medical problems. Criterion validity in a high risk infant population was established by comparing BINS score to those obtained in the BSID-II. Sensitivity and specificity were calculated to be 64% and 87% respectively (Aylward, 1995; Bess & Humes, 1998; Naar-King, Ellis, & Frey, 2004) .
The objective of this research was to determine BINS psychometric properties (Validity, Reliability, Sensitivity and Specificity) and examine it as a screening technique for Brazilian at-risk children.
Methods

Participants
BINS was administered to 61 preterm infants, from low-income families and all were Brazilian unified health system users. They were divided in 2 groups: 31 children up to 12 months (12 m) and 30 children up to 24 months (24 m), both sexes, bellow 2000 g at birth weight. There were no restrictions to race/ethnicity categories, however syndromic, impaired children, twins or infants with any sensory disorders were taken out of this sample. Children assessed at 12 months were not re-assessed at 24, in this research.
Procedures
Children came to the follow up program with caretakers, for their monthly routine appointment with the doctor, and were invited to take part in this research. Almost 95% of the caregivers gave consent. After that, an interview about the family socio-demographic profile was performed. A pediatric neurologist applied a neurodevelopmental examination on the children (Amiel-Tison & Gosselin, 2001 ) and a pediatrician applied the Denver Developmental Screening Test II -DDST-II (Frankenburg, Dodds, Archer, & Bresnick, 1990) at the pediatric routine visit. The psychologist assessed children through Bayley Scales of Infant Development, 2nd ed. -BSID-II (Bayley, 1993) , considered a golden standard instrument and Bayley Infant Neurodevelopmental Screener -BINS (Aylward, 1995) for the 12 and the 24 month old children.
BINS translation, adaptation and validation to the Portuguese language (Brazilian version) were carried out in the city of São Paulo, which hosts a huge cultural diversity of inhabitants, originated from many regions of the country. We followed these steps: translation, back-translation, correction and semantic adaptation, content validation by professional experts (judges) and a final critical assessment in 10 children from the target population in a tryout experiment version. These children did not take part on the final sample of this research (Beaton et al., 2000; Pasquali, 2000) .
Results
Sociodemographic aspects (Table 1 ) and children birth risk conditions (Table 2 ) presented homogeneous characteristics in the 2 groups. Every child from 0 to 6 years old, who presents developmental delay, physical impairment or emotionalmental disorder are eligible for the Early Intervention Program in Brazil. From the entire group (61 children) who were under screening, 54 children were eligible for the early intervention program: 30 infants at 12 months and 24 children at 24 months. Children were referred to specialists (developmental pediatrician, pediatric neurologist, psychiatrist, optometrist, speech pathologists or psychologist) for further evaluation, diagnostic testing and for continuation of early intervention in the Brazilian unified health system. 
Reliability
To guarantee BINS internal consistency and precision, two procedures, Cronbach's Alpha (Cronbach, 1951) and Rasch Model were performed (Rasch, 1960) . The precision index at 12 months was 0.64 (Cronbach's Alpha 0.67). At 24 months the precision index was 0.72 (Cronbach's Alpha 0.76). The internal consistency of BINS fulfills the criteria requested by the Brazilian Psychological Association for instruments Reliability (index over 0.60) and guarantees its reproductibility and reliability.
Regarding the Rasch model, the babies (24 m) presented better performance of the requested items (0.23 above the average, centered on zero). Data pointed that there were no difficulties to answer items in both groups, nor were there any disagreements among items (Table 3) .
High children performance at 24 months can be credited to the "catching up" phenomena. Scientific developmental literature says that child normal evolution process places them in a balanced position able to be compared to other children of the same age, accomplishing tasks and keeping standards as their pairs (Chaudari, Kulkarni, Pajnigar, Pandit, & Deshmukh, 1991; Isotani, Pedromônico, Perissinoto, & Kopelman, 2002; Oliveira, Lima, & Goncalves, 2003) .
Validity
For the Validity Evidence Based on Internal Structure, the items location were identified through the Rasch model maps, calibrating simultaneously BINS and BSID-II items. The higher (and more positive) the left side scores are, the more difficult is to answer the item in relation to the other items of the test. The "x" represents children. On the right side, there are BINS and BSID-II items. The map position indicates the performance difficult level, on the test.
Item BINS-3 (12 m) demonstrated to be very difficult and no child performed it. While items were located between the −2 and 2 position, individuals centered between 1/−1. (Fig. 2 ) Item BINS-13 (24 m) seems to be the easiest. Items are located bellow the center measurement "0", regarding their difficulty and they are concentrated as the difficulties −2 and 0 (Fig. 3) . Table 3 Children's ability to answer items at BINS (12 months) and BINS (24 months).
BINS (12m)
BINS ( Measure tells about the children's ability to answering the item;. Infit and outfit are adjustment items. The ideal value is ≤1.2; ≥1.5 (moderate desadjustment); ≥2.0 (high desadjustment). Maximum/minimum are indication of ability's level, from the lower to the higher ability. Winstep program provides the classical "item-total" correlation, verifying the discriminative power of each item (Linacre & Wright, 1991) . At both ages 12 and 24 months, values are adequate.
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BINS items (Table 4) showed the mean square (Mnsq) presented in the infit format (level of difficulty of the item) and outfit format (score variation). If the relation response/expected model is according to the expected, Mnsq must be ≤1.2. (Linacre & Wright, 1991; Linacre, 2002) 1.4 it is an erratic score item, in which individuals with high ability used to receive low score or high score for low abilities. (Fisher, 1993; Bond & Fox, 2001 ) Values under 0.7 are predictable very consistent items and they have a short score variation, putting in jeopardy the test validation, because predictable scores are not clear about the individual performance. Erratic score items present a higher impact than the predictable items.
Also in Table 4 , BINS-3 (12 m) Imitates crayon stroke and BINS-13 (24 m) Absence of drooling and motor overflow were over 1.4, indicating misadjusted items to the expected model, due to its easiness/difficulty. This means they are not adjusted to the test, due to item announcement difference in the original and in the final version form or they are not appropriated to Brazilian children at this age. The essence of the test may be altered if cultural adaptation is not done.
The Content Validity Evidences were met in the translation, back-translation and comparison of the translated instrument with its original form, in the evaluation of the semantic equivalence and in the final version best chosen by the expertise. BINS 10 (12 m) -Use gestures to make wants known was considered different from the original test. In Portuguese, it turned out 10 Jumps from bottom step 11 Uses 2 word utterance 12 Speaks intelligibly 13 Absence of drooling and motor overflow to be similar to "Make gestures to communicate yourself". It is understood that a gesture, antecessor of verbal competence, is a highly complex expression of wish, which assumes communication. If a child uses gesture and somebody understands what the intention of the baby is, the child was able communicate by eliciting its wish (Guedes, Pedromonico, Goulart, & Gomes, 2005) .
The Evidences based in Convergent and Discriminant Validation were made through Pearson's correlation coefficient, between BINS (12 m) and BINS (24 m) and external variables: Denver Developmental Screening Test II -DDST-II (Frankenburg et al., 1990 ) and Bayley Scales of Infant Development -BSID II (Bayley, 1993) in chronological form, in the mental and motor indexes. Neurological assessment (Amiel-Tison & Gosselin, 2001 ) was correlated to BINS, by evidences based in the relation with external variables and the test-criteria.
Correlation between BINS (12 m), BINS (24 m) and neurological examination was positive and moderate, however AmielTison and Gosselin (2001) neurological aspects are not as complex as in BINS, which focus spreads to mental, motor and neurological aspects. If child examination does not have neurological and development interaction, indexes of agreement tend to be lower (Aylward, 2005) .
Moderate positive meaningful correlations were identified between BINS (12 m) and variables, suggesting they go in the same direction (Table 5) . Moderate positive meaningful correlation between BINS (24 m) and Neurological assessment, DDST-II and BSID II (motor index) was also identified. BINS (24 m) and BSID-II (mental index) present high meaningful correlation (Table 5 ). Data suggest similar children classification tendency in both, indicating the presence of the same construct, even tough they are instruments for different purposes. BINS tracks children with developmental delays, while BSID-II diagnoses/classifies global or specific delays. A high degree of agreement between the screening instruments BINS and Denver was expected. Nevertheless, Denver only measures mental and motor functions of the child and there are severe critics about its sensitivity, being that it sometimes underestimates or superstimates children (Applebaum, 1978; Meisels, 1989; Glascoe et al., 1992) .
No meaningful differences were found between the 2 groups using Student's t-test.
Sensitivity and specificity
The diagnostic performance or the accuracy of a test to discriminate diseased cases from normal cases is evaluated using Receiver Operating Characteristic (ROC) curve analysis (Metz, 1978; Zweig & Campbell, 1993) . A ROC curve analysis was undertaken to determine sensitivity and evaluate BINS specificity. The scores were compared with results of the golden standard instrument, BSID-II. Index scoring was dichotomized as: inadequate performance (<85) or adequate performance (≥85).
Statistics presented high sensitivity (0.824) between BINS (12 m) and BSID-II (mental). Concerning similarities between BINS (12 m) and BSID-II (motor), the 0.646 index is considered reasonable, according to Brazilian Psychological instrument measurement requirements. Higher sensitivity index was found at 24 months: 0.64 for BINS (24 m) and BSID-II (mental) and 0.785 for BINS e BSID-II (motor). These indexes show BINS high sensitivity in detecting children for development risk. The ROC curve drawing, more pronounced at northwest (Fig. 4) demonstrated BINS sensitivity and specificity, in the discrimination of different groups. Sensitivity was even higher than specificity due to BINS being a screening test.
The adoption of the cut score ≤5.5 for both ages (12 and 24 months) can efficiently classify the child at risk for adequate development. Competence in test administration and its accurate cut score is necessary to reduce costs in public management. If one intends to check for risk of delays in public hospitals, it is important to have a high sensitivity instrument. It is BINS (12 m): *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). BINS (24 m): *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). better to have false positive children identified, who could overcome problems and change their developmental perspective in the future, than taking the risk of skipping them.
Discussion
The risk concept definition (Horowitz, 1992) comprehends that children face biological, environmental and psychiatric risks, when development does not happen in the way it was expected to in a specific population (Hutz, Koller, Bandeira, & Forster, 1995; Hutz & Silva, 2002) .
Preterm babies are vulnerable children at risk, due to their cumulative risk factors exposure (medical, environmental, social, economic, etc.) , which can harm their growing and developmental process (Barratt, Roach, & Leavitt, 1996; Hack & Costello, 2007; Halpern, Giugliani, Victora, Barros, & Horta, 2000; Leonard, Piecuch, & Cooper, 2001; Meisels & Wasik, 1990; Sameroff, 1986 Sameroff, , 1990 Stjernqvist & Svenningsen, 1999) and also may place them at risk for motor developmental delays and compromised cognitive skills (Leonard et al., 2001) or lead them to high mental retard index, emotional problems, behavioral disturbances and disabilities (Brooks Gunn, 1990; Grantham McGregor et al., 1982; McCornick, 1989; Vohr, 1991) .
A screening test should capture children, who need closer attention. However, any screening test can make classification errors, both in underidentifying or overidentifying children (Colombo, 1993; Fagan & Singer, 1983; Leonard et al., 2001; McCall, Hogarty, & Hurlburt, 1972) . Qualitative transitory aspects of organic changes in development mark childhood. Due to simultaneous discontinuities in child development and instability of individual differences, specific in each child stage, some pathologies need to be reviewed through other proposals, combining subjectivity and neuroplasticity. In this way, scores of baby tests can also be diffused. Therefore, developmental scales or screening tests cannot be a long-term predictive instrument. They can evaluate child cognitive and motor aspects, at the very moment. The professional must not elicit any linear determinist anticipation of development. Test measurement only gives indication of aspects to be observed or a hint for follow-up conduction (Leonard et al., 2001) . It is essential to keep an individualized perception for every each unique child.
In this study, with BINS, items distribution at 12 months were balanced in the 4 areas assessed, and at 24 month they privileged expressive functions, due to fluency and grammar introjections of the language expected at this stage. Some item accomplishments are extremely important and if a child overcomes them, there is a small chance of not being at risk.
For BINS (12 m), the BINS-2 items: Puts 3 cubes in cup (Cognitive function), BINS-6 Walks alone (Expressive functionGross Motor), BINS-7 Imitates words (Expressive function -verbal) and BINS-8 Respond to spoken requests (Receptive function -verbal) are examples of important item accomplishments. This last item especially indicates that a child is capable of understanding a request; processing it and reacting to it, which implicates in elaborated neural integrated connection.
For BINS (24m), the items: BINS 1 -Puts 3 pieces in the puzzle board (Cognitive function), BINS-2 Builds tower of 6 cubes (Expressive function), BINS-3 Names 4 pictures (Expressive function -verbal) and the BINS-6 item, Names 3 objects (Expressive function -verbal) are the most discriminative ones.
BINS is a test connected to development assessment, and some people understand it as an intelligence scale. The misconceptions are due to the fact that BINS presents an examination designed for babies, with items requesting non-verbal tasks, based on sensory-motor activities. However, BINS does not tell us about any intellectual aspects of the child. Besides that, the Flynn effect guarantees that cognitive abilities are always changing and increasing from time to time in every generation (Flynn, 1999 (Flynn, , 2008 making it hard work to define intelligence constructs for babies.
Health professionals who recognize potential adversities in infant development, who undergo early screening with BINS, can improve babies long-term functional and structural development, due to strategies of early delay prevention, interfere in multiple risks intensity, reduce their intensification and promote acquisition of social protective factors (mothering, parent schooling, community partnership) in the children and their families (Masten & Garmezy, 1985; Msall, 2004; Rutter, 1985 Rutter, , 1987 Rutter, , 1993 Sameroff, 1986 Sameroff, , 1990 Yunes, 2003) .
More psychometric researches including screening tests reliability and validity could positively contribute to this study, as well as exchanging processes with other fields such as neurology, psychiatry, physiotherapy, and speech pathology.
Therefore, the BINS screener adoption by pediatric professionals justifies its practice by being a low cost and fast instrument, with high reliability and validity degree, generating long-term benefit for changing the health status of at risk children. Obtaining early and quickly BINS scores and fast intervention for the child, reduces the epidemiological impact of psychiatric and neurological disorders in childhood and also mainly cuts short health hospitalization costs.
